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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)AbstraGt: 

PROBLEM TO BE SOLVED: To provide a 
liquid crystal display, in which coupling 
phenomena among signal lines are 
suppress and liquid crystal responses 
among pixel electrodes, which do not 
respond intrinsically, are prevention from 
being generated. 

SOLUTION: Gate electrodes 2 and gate 
lines 3 are formed on a substrate 1 to be 
covered with gate insulating films 4. Thin 
film transistors 9 are formed by forming 
semiconductor layers 5, 6 on the gate 
insulating films 4 of the gate electrodes 2 
and by forming drain electrodes 7 and 
source electrodes 8. Contact electrodes 1 1 are formed integrally with 
the drain electrodes 7 and signal lines 12 orthogonally crossing the gate 
lines 3 are formed integrally with the source electrodes 8. Pixels 
electrodes 15 are formed with contact holes 14 by forming interlayer 
insulating films 13. The signal line 12 has one line of a leader electrode 
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part 16 and parallel two lines of signal line parts 17a. 17b which are 
branched into two branches. Then, the signal line 12 is provided by 
positioning the signal line part 1 7a at lower surface sides of one end of 
the pixel electrode 15 group to be selected by the thin film transistors 9 
and by positioning the signal line part 17b at lower surface sides of 
other ends of adjacent pixel electrode 1 5 group. 
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(54) UQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
liquid crystal display, in which coupling 
phenomena among signal lines are 
suppress and liquid crystal responses 
among pixel electrodes, which do not 
respond intrinsically, are prevention from 
being generated. 

SOLUTION: Gate electrodes 2 and gate 
lines 3 are formed on a substrate 1 to be 
covered with gate insulating films 4. Thin 
film transistors 9 are formed by forming 
semiconductor layers 5, 6 on the gate 
insulating films 4 of the gate electrodes 2 
and by forming drain electrodes 7 and 
source electrodes 8. Contact electrodes 1 1 are formed integrally with 
the drain electrodes 7 and signal lines 12 orthogonally crossing the gate 
lines 3 are formed integrally with the source electrodes 8. Pixels 
electrodes 1 5 are formed with contact holes 1 4 by forming interlayer 
insulating films 13. The signal line 12 has one line of a leader electrode 
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part 16 and parallel two lines of signal line parts 17a, 17b which are 
branched into two branches. Then, the signal line 12 is provided by 
positioning the signal line part 17a at lower surface sides of one end of 
the pixel electrode 15 group to be selected by the thin film transistors 9 
and by positioning the signal line part 17b at lower surface sides of 
other ends of adjacent pixel electrode 1 5 group. 
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mmm. ^hh mmmmizii:^ i 'rffimzmm-t h m(rm 

m&^zMA^ixx^^h^Ltm'&itthm.^Bm-m 

s. 

ixh(nm.^z%%Hzm.^fifzmE.<^m^imw.^h. 

[000 1] 
[0002] 

ti^m^mmmL. :i(r>m^mzm.-$^-th-)jmz7ie. 

m^m^L. :i1xeym^mhXifi!mu<ry^MzT^ 
iVyrXi^^}ziy (Si) ^m^-^-fzMm.VyyJxS' 
(Thin Film Transistor) SrEISL. Z^MMhyy-J 

X. mnnM\<zn\^Ltzn]^%mi^thn^mm'^ 
Wit, ■7h^)9xrv^w^^^x/n^wm<.zw.^B^ 

[0003] SV^^^K^ttt, 

b yx vm.mi6tihm!^t Lxmmt^mmu^^^ 

•fmikm^m.tmM^ixx^^h . 

[00 04] ^L-T. nmu^imhrn^m^^mtL 

X. ^m^=y')oym\^hZt^zXhnf^Y-yy'Jx 

ynmi)-t,mmmmifLx^(r)±.^zmm.mmm 
•fmmmmmrj:}iim(:>tix\^^, zmmm 



mzthztmm^z^^hzbti^hmzmmM^n^^^ 
m.x'\mmixx\^h. 

[000 5] L*^L^*^'f>, •7h')i^XTV^mmzii 

^^xmmiM^m&iiumLtzm^, B^i^tfi^ii 
tmmmanyf-^^Lxm^^tix^^htzity, 

m<r)mMLifmmnM<r>mmz^^^iMs:t\^h<'^ h ti •■> 
ruyi^'msiii^tzhi-. zcofzib, mmmmcomm^ 

mmM<mmiwmLx i^o, 
[0006] ^/c. mwmi. mm^mm^xx/mikm 
^itLxn\mMt^a.^-^thtziii. fi^ig±w^i^ 

mmm^z J: h mEi^T^^ ^mmw ^tz%mm\\ $ 

mif±^m'^LXLt^-^^ ^^tJ'^>-*v='3yN5Xh«fi5 
(00071 Ut±« J; fi#^m<Lr{= J: 2.B3P|-(2 

mmt(r>mz, mmm^mttitzi^-iiYnm 

[0008] 

m^^Tmma. m^^bmmmw^m-yr'jy^ 
mz J; 0 B«mffim(i*^'^ L0:irs\imm:it l/c o , 

[00091 *||Bfl« . ±IBt^ffl^{C^/^^ 

t\ ii^mmyy'jym^iifvi^^btLiz. -m 
muj:^^mmmmm'<^mmw}^±i'i> z b m± 
uzmikmims'Srm^-thzb^Emb^i. 

[0010] 

^msTtsis^n. mmmmmm(^^!'-^^< b h i 

^(ifFieSlRt-'^^ asm t 0 9 B5}imffiT(;:gi! 

mtitzm^mbi^i^uzzb^nmbti, mnm 
mmmmmr^z^mt^fzib. m^^^izx'ommm 
mm\-eo&^m^B{:m^iti>zbm±L. tzbt 
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B^s<7)^ vT'j yym'o^om^mzx mm- 
(00 113 ttz. mo-^om^m, m<r>mi>m 

fflSL. ^■yrvym^^:m±Lxm^iim!^±^ 
[ 0 0 1 2 ] $ t>(c. ft-f iifi, m^mm^mmmm 

(0013) tr^^f>iz. m^mit, mmm^mmi}^ 
mmmTi>zm.-tm'^siX'(r)mm&i:5\iiimm& 

[00 14] 

mm<nim.iwmi:m.Lxmm-h . 
[ 0 0 1 53 iiifcj:t/ia2tc^-r<tot, 7?"7x^t' 
<o«t^*e^?:wri.««i±t3, ti;/T>- (m 

o) , ^'OA (Cr) ftl.Otii'y^'/P (Ta) =5:^:'T' 
Jg^ ? n/;: b m@ 2 J; If ^ CO i^- h 2 i: -f* 

-MlS^SdJ; dCSSl±Wi, K-ft,>''J3>' (S 
iO, ) S).&v^{igfki^'j3y (Si N, )^i:-r*fiS; 

( 0 0 1 6 3 ^n:. y- hmfig2cO>-'- l>tei^)^4±lC 
\,rr'^)Vyr:xi^*)oy(a.-Si)(r>^Wm5, 6 

(Mo ) J)|.v>{Sryl-S-'>A (A 1 ) ^j:t'cr)VU^y 

f-y^/S^i: tT-^J^I^b^Vi^'^^ (Thin Film Iran 
sistor) 9fi^meZ^tlX\'>i>. ^fc, KW-f yilS7fc 

J: y y s «±-5-ixmffiT-J> -? t t |5]«t'J> I. . 
[00 1 73-etT, )^\y-^ymm7{zlt. ay^^h 

9 v%m\iiiXi/m^m2i:moXo\,z. ^mmm^j:^ 

ny^-^- h«ffiii±Wi, ^y^9hTt^-)V'Umm^ 

iizimt?>X^i,z, ^^hyy'J:^^9{znmiX-?h 

<J 9xmzril-5.=.'^2^ ( A I ) J)l>i->(ilg ( A g ) « 



[ 0 0 1 8 3 t/c. fl^ill2li. lipL^:V^$H|ffll[lISS^ 

i:'tc«^$*i5i*<o?iaimffii3Ji6t, z<7m\\tim^ 
m^^z.mz^«i^ixf^^m2^m^mm7a . n 

X9 9<r>v 8 iic <^?sili h 7 y s/';?. ^ 
9 x-m.^ ixhm%%mm<r>-^<n-mm\.z^m. l , 

fi^HSsnb (icofWK h 5 y i^'x ^' 9 T'iMtR^ixSii 
«mi5f¥ i: 0 ^ a B^lfi6l58¥Wft!i4g<7)Tfflii)tc 
lafflLTEiS^itT*-^!.. -eLT, fl^SSlTa . 17b 

^TfcO, ffi^^ailTa . 17b tcfc{tl.SSfi3fS$r'h$ 
< LTV^S. «-^^a517a fcj:y'-fi-tlia517b \t 
#B*«ffil5fttCii<oft-fl8a517a fcj;i/qt^iagiil7 
b ra1^tg^-t.S>tgi!a!18*<}^fi!t$itTO|,. ^fe, Sffl 

(mx^mmm^i^mh . t ^;fo»9>s c s y h 

[00 1 9 3 S/;:, ^covhU^J'xrb^SWgtcW'il 
J:tfW(6l»^^t-y'f;^h^--7-r^ '>9 (Twist Nemati 

[00203 ±taii]!itc7)JB®^5i:M!:ic*f-t.s.« 

[00 2 1 3 fi-1-|8l2i^ffM-rs^«x-/^y;''^f^^ 
tt^tc^;j.T, fi-till2cOXIifi<0«-?$rll^L7t. ^co 

Mi'fLL7t:fi^iigsi7a . \i\> (Ti-'-nifm.Lx 
\^hmx\ mmi<mm.z\mmH-i.x\^ts:\-^\j 
<7)*<{ifc^i:'T-^>-7?t, 

[00223 ■fts:h%m3 ( a ) tc^i^-TJ; '3 ^C, /ct ;t 
a'^^ y^cT)^, jitT=5:il=J: D(t-^*agB17b coK^ 
xfeJ:J/{i^l8g|517a cOEI^yT'ffillSA^'^DT/lii: LT 
m^miMs. (0|E^xfcJ:lffi^|ia517b «E^y 
*^B^^SL•CV^^V^fc^6. fl^l|g?17a fcJ:lA'fl-^iia517 
b iOjg^ail8$::frLTfi-^m5S*>m. A'.y^'T y7'0 

as'jSrtTv^i.co-c', ^w>tms'^iix'mi.-x%tm 

( b ) \,zw<fx 0 tc. fzt mn-m^y m\ (t-^isi 

ai7a fcilAmUgBnb A^^EBrllLfc^eo^T'SiO, 
[ 0 0 2 3 3 ft^ilgI517a fej:t/ffl^|ggi517b t 

ct 0 tfzmm2<r>m{mm^zx hmnmm5<r> 
^mz-^^^xmmti>, 

[0024 3 V^i?(Q)|,fi•t^KlKSEI»:^^&^c J; 011^48 
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12. i2Uim^j:hm.x'm-w±<om^^mi^th. ^ 
Lt, @i(c^K-r+'i:^?'icoasmfiii5mcae-r.s 

17b ff)%minbtch, cc7)H«msi5(c(i 

u ymmzi. 0 -v y^)V (^m ^ixx. Hfigco® 
[00 25] C<Oi:#BS0-&aB^m®15<?DllS^ 

m-mff^m^ . m^m2<^mmmxum o ^ 3 ft 
*>. tzbuih^f"^ iyy'X'ii. ft^i8i2Wi+vi 

i2<^fi-!f ^spiTa *>^>«;<r :/ r 'J y^jftmt m^mico 

[00 2 6] |?IJ')^dfi-^m20<i^l8a517a 

i3J:y^'fi^lSi2^7)fi-f-lsgBi7b (r)%m%t£h^^x:h 

m^^-ifW0iX:%h, ^^£hhmm2<nmm.m 

b (C{i:-V2 CV] comjEA^'EnaP^ii'&t, B»lffil5 

t(i,rixA,oilii-co I VI -V2 I (rms.(r)i]-jr^}y 

[ 0 0 2 7 ] ^fc. a^m«il5, 15C0fgtfi^l812*>'# 
^SL'Sr^^^ci^, /IS*gi^lil3^:n-LT?gB^atcft^^l2<7) 

[00 28] $<bt, (i-^Hana , 17b «Oi8*ic7)-&f+ 
Ji, ?iaiaffigi516coig®c7)-&tl-J;Oi£<=3r-^-CfcO, (1 
■^II^S17a . 17b t2fc{tl.mS[«SSr'h?<^Sc0t-, 

f]-jr')ym%\>>\-^<ts:h. 
[ 0 0 2 9 ] i , 01 J: ^''11 2 {c^PtJSUf^^^l 

[ 0 0 3 0 ] LT. RiKlEiJt J: Ofl-^^12lCft-f S: 

[0031 ] w.^miii^mk<m^\,z\t, ^^mi-m 

mMiymz^m^tht^t t>f\.ht 7 r u yy^wf 
m, (t^iii2t«ffi*<tt*&$fLi.<7)(cMfeLT^^*^: 

fSWltt^^t. L.*»L, fi^^l2$rfi-fll^l7a . 17b T' 

M5^bL/iJ^cc(i, ft-^iii2comfitjeBts®sm 

^T-fto/c. ^7t, ft-tisi2*^ijiis<7)«^(c(i, mf&± 



a . 17b T'ffill-ftLit^tli, ?t{i^Oo^$ixTI,> 

Sy^Tii, I^^9f|-^m2. 12t®tt*m0:^^$ 
*^|5l-^r«{a*^'EP3D $ ilT V ^ I, it *^ , J> I. H*i:® 1 5(c 
tJV >T-*<OT(fflt=ffiS§ ixT o S fi#^12comCit J: 

SB^mffilBcOS-at fl!j:^<7)Ti!]tcgeM^iil.fi-^lll2 

<n%mzii sBsmffii5co«ao^fi!)t 2rfr^?HL^5 

[0032] mz, ^(rmwmmim^ i^mtxm 

[0033] z<m^ ^ZTv^tmmmmi. mmmm 
i3tc , m.wi.i.zm.ixfzmi7k%mmm \> ^tz t> (nx- 
hh, cc7)j:3ic. mwm).m^t<z±m.mzmitch 

Uzmm Vyy>X9 9nit^)-ym^iWx.hZti}^ 

Lxm^^mm\^<r)mmi'^mM , iismffii5^7 

i^it^m^Mi^it(^\^±immx'^ h . 

[ 0 0 3 4 ] $ <^tc, mnm.mi'.z . tzt um%'& 

)i'm^x'th, 

[0035] ^COJ: 3 a«l:ffil5PJ(7)ffi^TOfbL 
/cJ^, flfaieigilK132:J:0II< L^tm«ffi-^^12i: 

■s«ffii5t«sg{i{ije^<^fctc=5rD, mmi-m 
•mm^m 7 r u yymki±^ Ktiztiz^ii 

t mm.m^tmmm^m'y-thz t tc j: o . 7 

r 'J yyt^^<r>mizimi^z t i)<X't h , 

[ 0 0 3 6 ] c: ; t'. m^mamxih lxt^v ii-mm 

mmt mm^zmis.Lf.:m^Bmmmiz-o\^ximt 
[00 37] s-r. mwiimmmy^^y^-vm'.zi. 

^XlzX'O X)i—t^-i\^Ui:mmk. %12 0 0*CT'+r5i- 

\,z^xv^-ii'-thzt\,zi.f)mmh. ^Lx.m 
m2mmh^<r>mmmk\-i<r>w?.^m .sum 

t uzi}\ ^mm^zxh'fmitcr)fzi^mm2±m 

[0038] Lfz1}^n X . fi^lll2±co^W*^fi< -> 

tz'jrkt ttii 7 ry yymi^m^m&m>^\^h z t 
muhfih^. m^m2i:mi<r)m^m>\u . m 
\.zxm^t. ztihm^mi!^ , i7b m^^m 

3Rmffil5, 15<0TBSt=lEa$^i^«f . #fflf!?mi5<0- 
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t|g517a . 17b ij^^^lih/r -yy-'J y/^mm*>mL 

[ 0 0 3 9 J ^fc. mmfmmBizi/tmmzmixfcti 

[ 0 0 4 0 3 C: t\ 114 t^Hg^B^^^MlCfcV^ 

10 0 4 1] :L<r)mm<nwjmm.^^Tmmx'%mz 
L t c ^ . mm.Ym%mz j: o mmm.^<r>% 

mm%\5. ^^iz^tmskti^sm-fhtzibx-Si h . 

mM^mthnmt Lxi,m^m2i.mf§iimmi 
(owiM^m<bfz^, mmtmm.-ii.z\mmm<r>A-^^\^ 

[0042] zixiiznL. m^<>z^-tm^m2i:mm.(r) 

ft#llg|517a , 17b ftmi. Hm«ffil5. \^X'hm 

mm^^xii. ffl^ffii5, \^mz\,mm.^tvf. mm 

mi5, mi<r>m^^z\iM^-)ii^(rmit^mi^-^j:^^tz 

»iX'hh. Lfdif-^x, mnnM\5. i5i^o?gB^aB¥& 

[004 3] ^-^0, fztUi^VXr-^)-vi^-^^'7f^ 
l.?eifB(cJi:#i3Wjs;)T'J)o;t. -0. fi-^^12 

5. i5Rg(5o«^ii>^ 'jifc<s*\ H3to^jpt*.st-ri. 
*^^.^^r«^{c»s . mmimm^i.z±m.n^\,zmxtz t 

[ 0 0 4 4 ] 'Srfc , iie^wm^t'tiRHSfgH^H^ip 



<. B^®15«f|«§W4{C3ij§tt<OS>& I TO (Indi 
um Tin Oxide) im-^htbhl,zW^,hyy'yX9 9^ 

-^wzmtthzti,zi, 'ommm^B^?mmi.z{,^m 

X'^h. 

[004 5] ttz. ll5fciO'ia6(cinf J:3t. ff-^ 
iS12i?r30£7)3m<7)fi-^JSI?17a . 17b . 17c <,zm\t 

xh^w ::<r>^i,zii\^x{jkMtc^mm!r>mm^tmm 

mVkUm . 17b . 17c tt2VHC«a<05ltK«Sa516 

Sctc;fc<-^TBS'vc7)*&m«i3oc7)ft-^ISgpi7a , 17b. 1 
7c i:tmkLX'n^j:htih(OX\ ft-^HcoHglffitjiM 
{Zii-:^cr)«miu^j:ii^mm^^tz^mmzX'^ s . 

f =5:4^*. , mmthmmmmmzwim^ixt^mmmu 

[004 6]$ f>c. Malil^Pfcoi^T t -y-Y X 

^s^i^^iJtajs^BictfijfflTsriit'ifco. ii^ie» 
m^^x. mmmmm^B^j:t'izmmthzth-^\{^Th 

[0047] i/c, s^ifcit/draiJe^i^Bfi. 

[0048] 

mzmitcom^j:6imn&i^im. mm-mm-y 
r'jy^'^m-^om^m^zx'omx-^ . /;yrvy 
m^m±ix^.itmi:i^±x'^ h, 
[004 9] ttz, m'o-^o{mmm'eLcr)m^j:hm 

L. :^ yr^)yym^m±.vx^s^m\^±.x'% 

[ 0 0 5 0 ] § 4,tc, m^m\m^m.mifi^wmwm 
x"yti< b 1 1 mpm±tMmtifzcr)X\ ^^-rtit^m 
^m&cD-siifmw. IX h ^ii^-timmM.mizimm. 
cr)m^mm<r)\,^'rtii)^</)tmx'mm^ti^fzit>. Km. 

^%)sbhZ.ttl^X'^h. 

(r>^w§AiH\^mMLumfm±.x'hh(rix\ rn^rn 
Tfc<2s^i.fi-tiigi5t'c^ttaffi-js$-^iaimiga5WTtc 
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mil ^m<om&^7mm.^mt¥mmx-$)i. 
[021 m^mimi-immmx'hh. 

[05 J |5l±ft!!<0lltetf0}e»tf0?eifB«jp^SSrjS-f ¥H 



me) n±m5(on-\mmmx'hh. 

12 fi^ig 

13 l^^^fg 

15 mmmm 

17a . 17b LttfOfi^^ai 



[01] 



m2] 




Lil 



k i—K 



I 



(5 
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nm^l 0-253988 




(51) Int. CI. 6 mm-n- 

HOIL 21/336 



